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PREFACE

\ Life Cycle Costing (LCC) is an acquisition or procurement
technique which considers operating, maintenance, and other
costs of ownership as well as acquisition price, in the award
of contracts for hardware and related support. The objective
of t;&s technique is to ensure that the hardware procured will
result in the lowest overall ownership cost to the Government
during the life of the hardware.

This Casebook describes and illustrates the application of
life cycle costing to competitive procurements of equipments
below the level of major systems. The cases are based upon
actual. procurements, although some have been modified in the
interest of clarity and comprehension. |

The Casebook is designed to be uSed ;s an aid in implementing

the life cycle costing concept in equipment procurements within

-all DoD components. To facilitate this use,‘the reader should

familiarize himself with the DoD Life Cycle Costing Procurement
Guide, review the Introduction in this Casebook, note the elements
and techniques which might be applicable to the equipment being
procured, and then study the cases discussing those techniques

and elements to determine the appropriate life cycle costing
approach.

As experience is gained in implementing life cycle costing,
this Casebook will be revised and supplemented as appropriate.
Recommendations for this purpose should be forwarded through
normal channels to the Co-Chairmen, DoD Life Cycle Costing Steer-

ing Group, OASD(I&L), Directorate for Procurement Management.

i

—

e e s D etk R e o D aSA s AT At et 1 B e

k.




TABLE OF

PREFACE . . . ¢ « ¢ 4 ¢« ¢« &+ « &
TABLE OF CONTENTS . . . . . « .
LIST OF TABLES AND FIGURES . .
BACKGROUND AND INTRODUCTION . .
LCC TECHNIQUES . . . . . . . .

APPLICABILITY . . . . . .

CASE 1: Non-Magnetic Diesel Engines for

Shipboard Use . . .

Equipment History and Description
Life Cycle Cost Elements .

Bid Analysis . . . . .

Discussion ., . « .+ «

Appendix A: MIL-E-23457A (Ships)

CONTENTS

-

>

(Modified) Engines,

Diesel, Propulsion
and Auxiliary

Naval Shipboard .

CASE 2: Replacement of Siding on Family

Housing . . « « «

Background . . . . . .

*

Life Cycle Cost Elements

Bid Evaluation . . . .

Discussion . . . . .

ii

*

T T

NN NN

:
3
H
i
i
I
i {
ioA
ii Yo
iv ;
ER |
1 o
6 b
%
11 ;
Page No P
bg
:i;
X
;
1
13 ;
i
28 :
i
36 §
i
i
i
i
i
§
i
z
3
3
3
ie‘
H
1
2
4 o
7
S
L
¥
*
:
;




CASE 3:

CASE 4:

CASE §5:

CASE 6

CASE 7:

Solid Sstate 15 Megahertz
Oscilloscopes . . . . .

Equipment Description and
Background. .« + « .+ « o

Life Cycle Cost Elements.
Bid Evaluation. . . . . .
Discussion. . . . « « . .

Appendix A: Purchase

Description: PD-SANE=-6625-115

Tachometer-Generators , .
Appendix A: Statement of

MS 25038=1. . . . + . .
T-38 Aircraft Tires . . .

Equipment Descri ‘tion and
Background. . . . . . .

Life Cycle Cost Elements.
Bid Evaluation., . . . . .

Discussion. . « « « + o

Traveling wave Tube . . .
Case Description. . . . .
Bid Evaluation Example. .
Discussion. . « « « . . .
Appendix A: Statement of

for Reliability Testing
Computer Replacement., . .

Background and Equipment
Description . . . . . .

Work,

L 4 * .

Proposal Evaluation and Life

Cycle Cost Elements . .,

Discussion. . . « « « « o

iii

Case No.

Ww Ww w w

5 B S L B ¥/ B P

a &0 00 O

Page No.

22
36

10
12

o o N

48

e M AL 0 35 LAV eI ot Wil e ]




&

>

1A
1B
1C
1D
1E

2A

3A
3B

3D
3E

No

5A
5B
5C

LIST OF TABLES AND FIGURES

Title

Summary of Equipment Types, Verification
Techniques, and LCC Elements Covered
by the Cases ,

L [ ] . ] L . . L] L ] ] L) .

pPage No.

L] L] * 7

case No. Page No.

On Board Repair Parts. . . ¢« « « «
Stock Repair Parts . .« « « ¢ ¢ « o &
Life Cycle Cost Elements - Case 1. .
Life Cycle Training Cost: Bid Data

el = i

summary of Bid pata - Case 1 . . . .

Lifec Cycle Cost Elements - Case 2. .

N

Bid Evaluation: Case 2. . « ¢« « + 2

Life Cycle Cost Elements - Case 3. . 3

Bid Data - Case 3 - Multi-Year
Procurement, , .

L] L L] L] L] L] L] L] L] 3

Bid Evaluation - Case 3 ~ Multi=Year
ProcuremeNt. « « « ¢ ¢ o « « o o o 3

Cost Sharing LCC Penalty Provision 3

Relationship Between Price
Adjustment and LCC Average . . . . 3

Tables or Figures in Case 4.

Life Cycle Cost Elements - Case 5.
Transpprtation Costs - Case 5. . .

Bid Evaluation - Case 50 . . ¢ e . .

No Tables or Figures in Case 6.

iv

12
29
32

23

29
38

39

11

it b et it 1T B SR, ke Be

it et e b el

PR O TR P

A b X b AN 14

S A 3 M A

e s A [ A

e A it Tt

L i B G 18 i

R il A, bkl 2 Abins: VG0 42 e




7A
(D-1)

(D-2)

(D~3)

(D-4)
(D-5)

(D-6)

Title

Life Cycle Cost Elements - Case 7
Equipment and Maintenance Costs -~

Lease/Purchase Basis.

Probabilistic Workload Calculations

for:

I. Equipment - Leased System .
II. Maintenance ~ Leased System,

III. Maintenance - Purchased System

case No.
7
7
7
7
7

IV. Utilities - Leased and Purchased

Systema. . . .

V. Personnel - Leased and Purchased

Systens. . . .

.

Probabilistic Workload Calculations =
Equipment Purchase and

Transportation. . .
Expected Cost Summary

Expected Cost Summary
Purchase. . . . . .

Cost ngltionnaire. .

Leased System
System

~

Rage No.

13

17
22
25
29

33

37
40

42
43



‘DY

Page 1

Ly

BACKGROUND AND INTRODUCTION

e O ——

Life Cycle Costing (LCC) has been accepted, conceptually,
; for over 20 years as being applicable to Department of Defense
; (DoD) procurement. The Armed Services Procurement Act of 1947 :
stated, in part, "Award shall be made....to the responsible bidder 7
whose bid., .will be most advantageocus to the United States,
price and other factors considered." (Underlining adled.) The
supporting report of the Senate Committee on the Armed Services
confirmed that "other factors" included (among others) considera-
tion of "ultimate cost." Nevertheless, award of contracts on the

g basis of acguisition prigce alone continued to be the predominant

{ practice by an overwhelming proportion.

s L,

o DoD management became increasingly concerned over some
undesirable consequences of that practice and, in late 1963, the
Assistant Secretary of Defense (Installations and Logistics)
(ASD(I&L)) initiated a study of the effect that price competition
may have on life cycle equipment costs. The initial effort was
directed toward the award of production contracts for minor sub-

'é systems, assemblies, subassemblies, and parts.
Two recommendations of this studyl were:

1, The practicability of evaluating logistics costs in

procurement should be tested in actual procurements of

non-commercial reparable equipments, and the guideline
outlined (in that study) should be used in conducting

such tests,

o et s ke i

2. Award of contracts for nonreparable equipmants on the

e T

basis of lowest price per unit of service life (mile,

] lLogistics Management Institute. Life Cycle Costing in

- Equioment Procurement. Task 4C-5, Washington, D.C. April 1965,
! Available from the Defense Documentation Center, AD #619871.
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operating hour, calendar month, etc.) should be tested
in actual procurements in which service life in excess

of the minimum required is useful.

On 10 July 1965, the ASD(I&L) issued a memorandum to the

Assistant Secretaries (I&L) of the Military Departments which
stated, in part,q

"It is proposed that a Steering Group shall be
established composed of representatives of my
office....and at least one representative from
each Military Department. Additionally, each

Department will establish Life Cycle Costing
Task Groups...."

The Steering Group later was expanded to include the Office of
the Director of Defense Research and Engineering (ODDR&E) and
the Defense Supply Agency (DSA). Increased recognition of the
importance of the role of engineering personnel led to the
decision to have ODDR&E share in direction of the Group (4 June

1966). The present organizational structure of the Steering
Group is: |

Co-Chairmen

ODDR&E OASD (I&L)

Staff Director

OASD (I&L)
l—* T T | 1
0osD Army Navy Air Force DSA
CDDR&E OASA (I&L) NAVMAT SAFILP DSAH-PP

OLSD(I&L) AFSPVLA

- Al e
b it ol
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f ‘ E
} on 1 April 1967, a memorandum from the ASD(I&L) and the E
DDR&E to the Assistant Secretaries of R&D and I&L of the Mili-

tary Departments and the Director, DSA noted the need for special

emphasis in 10 specific areas. The memorandum noted, in part,

Gt m Wit b S MLt o na s

"In the past year and a half, under the leader-
ship of the DoD Steering Group on Life Cycle

Costing, efforts have been made to implement

this concept in materiel acquisitions. The
results to date have been gratifying. Our
experience indicates however that our progress
‘ can be accelerated by redirecting our effort
'k to certain specific problems that have been

identified' ® ® 9 0 &8 0 6000 E OSSOSO EELE SO S OS OGP NSe e
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\ ,_m‘,,‘f

Toward this end; attached is a list of problem

areas and tasks on which attention should be
concentrated to achieve increased implementation

of life cycle costing."
The memorandum specified the problem areas as:

. Reliability Predictions
. Maintainability Predictions

. Maintenance Costs

. Supply Management

1
2
3
4. Verification/Demonstration
5
6. Training

7

. Operating Costs

8. Service Life

4 9. Equipment Selection (for LCC application)

Contractual Provisions

S 4
(]
o
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Task Groups were established in all areas by each Military
Department. In some areas, DSA established Task Groups. When
those groups started to produce draft reports, Interdepartment
Task Groups were organized (14 December 1967).

At the request of the Steering Group, the National Security
Industrial Association has cooperated in the LCC area by pro-
viding review and commentary through a Life Cycle Costing Tasgk
Group with sub-groups paralleling the DoD Task Groups. The
interest on industry's part is a natural one since any change in
DoD procurement practices would affect a substantial number of
corporations. Industry's interest is desirable from DoD's stand-
point because the private sector has been using LCC techniques
for many years and should be able to facilitate DoD's use of the

LCC concept. The DoD-Industry interface on LCC is continuing.

In reviewing existing LCC reports and interim Task Group
reports, the Steering Group concluded that general guidance in
the identified problem areas might not be sufficient to bring
about widespread LCC application. Detailed and specific examples
in the form of realistic case descriptions were called for.

This document is the result of a study to develop the needed
examples.

Case material was sought and obtained from the Military
Departments. Once tentative Case descriptions were drafted,
the originating commands reviewed and commented on the cases.

Comments also were received from the Steering Group.

Each Case covers a real procurement and may be read inde-
pendently. In some Cases, only a few LCC elements were included
because background data were not available at the time or the
priority of the procurement was such that little effort could

be spared to try out a new method. 1In other Cases, the actual
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procurement used all of the applicable LCC elements. In some
Cases, a few numbers have been changed to protect proprietary
information. In other Cases, elements have been added to indi-~

cate how certain costs might be included in future procurements.

On 26 February 1969, DoD Instruction 7041.3, "Economic
Analysis of Proposed Department of Defense Investments," was
issued covering the discounting of future cash flows and the
determination of present values of proposed investment alterna-
tives. All of the procurements chosen for Case presentations
were issued prior to the issuance of that directive. Therefore,
they have been modified, primarily in the Bid Evaluation Sections,
to include the calculation of Present Value as specified in
DoDI 7041l.3. In most Cases, the modification involved very
minor additions or alterations to the stated evaluation, illus-

trating the ease with which Present Value c¢an be included in LCC

procurements.

All the military departments participated in the structuring
of Cases. The techniques presented are applicable to all depart-
ments. No single Case, however, is offered as the only way to
use LCC in procuring the equipment involved. No single Case
approaches completeness in its depiction of LCC. The whole
range of Cases is necessary for a general understanding. To
that end, the selection of Cases was governed primarily by the

wish to provide a broad spectrum of equipments, techniques, and

cost elements.

k]
e}
F:
E
3
E
E
E:
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Page 6
LCC TECHNIQUES

The goals of the Case development study were to:
1. Cover a broad range of equipment types.

2, Select techniques and procedures for verifying

companies' claims.

3. Devise appropriate penalties for failure to

satisfy claims.
4. Identify significant logistic cost categories.

5. Select techniques for forecasting logistic
costs,

6. Select cost factors supplied to the competing
companies by the DoD.

Table A shows the coverage of Items 1 through 4.

Existing techniques and methods are sufficient and valid
for application to LCC. Each Case includes accepted cost factors
and engineering test methods. The existence of the Invitation
For Bid (IFB), Request For Proposal (RFP), or contract in each
Case attests to the ability of procurement personnel to incor-
porate those factors and methods in a legal document. Thus, the
coverage of Items 5 and 6 and the depth of coverage of Items 2

and 3 may be observed only by reading the appended Cases.

As shown in Table A, equipment types include mechanical,
electrical/electronic, and materials, services, and other. Both
reparable and non-reparable items are included for each equipment

type.

Rather than focusing on specific LCC forecasting and testing

techniques which have been detailed adequately by the individual

ity o It < o b oo
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Commands, Departments, and OSD, the Cases highlight the roles
of pre-award and post-award testing. Specific techniques included
are simply illustrative of the many which can be drawn upon.
When the credibility of LCC element c¢stimates cannot reasonably
be assured prior to award, motivation of sound estimates may be
achieved through penalty clauses, warranties, or inclusion of
maintenance as a part of the contract. Warranties should be
given careful consideration prior to use to ensure that the ad-
ministrative expensns connected with processing of claims against
the contractor will not exceed the value of the correction of
the deficiencies.

Pre-award testing is a valuable technique when the equipment
is purchased from a Qualified Products List (QPL) or when a num-
ber of competitors can produce a few units of required performance

without large investment or other commitment. Additional study

5l 00 s i IV bt e g

is needed tc determine the relative efficiency of post-~awurd
testing with associated penalty provisions, the use of warranties,
or contractor maintenance at predetermined prices. 1In the first,
the Government bears the cost of testing. (ILf the contract
specifies that testing is done by the contractor, it is reason-
able to expect that the contract price has been adjusted accord-
ingly.) In the second, the cost of a bond may be passed on to

the Government in the price. For on-going contractor maintenance,
the proposed maintenance price may be higher than the cost of \ é
Government-performed maintenance. 1In all three cases the con-
tract price would be expected to include allowance for the risk
involved. It is believed that warranties and contractor main-
tenance, when they are practical, may be less expensive than
post-award testing with penalties. Experimentation with these

approaches is urged to gain more knowledge of their merits and

drawbacks.
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b ot L0 1 e

bl 2 n . |
S UAEn e sy ¢ n b AR S A 2 L € ke A PRt At At 3
TR St s bR SRR AT e K WG i SRR e, 133+ 2 araba, e st il



Page 10

The terms of a price adjustment (penalty) clause must be
carefully structured. The purpose is to motivate the contractor
to meet the terms he specified. A penalty clause should not be
80 stringent that a contractor could go out of business because
of normal testing error. That point is shown clearly in Case 1
where a 10% variation in fuel consumption results in a life-time
fuel cost adjustment of about 3 times tha total price of the
equipment. If all of the cost of LCC estimate errors were
passed on to the contractor, the risk might be so great as to
outweigh the value of the contract.

Thus, in most Cases, the penalty clause is worded so that
some fraction of the added ownership cost is absorbed by the
Government.

This problem can be circumvented in some circumstances by
statement of the purchase criteria in terms of utility or amount
of service rather than in units of hardware. In Case 2, the
Government is purchasing a period of trouble-free surface cover-
age and the penalty includes the option that the contractor will
replace failed items at no cost to the Government. In Case 5,
the Government is buying tires for a specified number of aircraft
landings and the contractor agrees to supply the number of tires
necessary to meet that requirement.

Use of utility criteria is urged with the realization that
procurement on this basis is not applicable in many situations.

The listing of LCC elements included in Table A may be used
as a guide to the cost elements which may apply in an individual
procurement. It should not be expected that all elements will
be applicable to each procurement. (The Cases bear this out.)
However, persons responsible for structuring procurements should
review each element to determine whether it should be included as
a single element, divided into sub-elements, or excluded as

inapplicable or infeasible.

e e S ek S et R i i i
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APPLICABILITY

—

\mm ’

Effective LCC procurement requires that all life-cycle cost ;
elements considered be real and measurable or capable of being

estimated within reasonable tolerance. Thus, I<C can only be
applied to procurements where the ultimate product is hardware.
There must be some practical means tc assure that data obtained
from competing companies and used in the award of contracts are
valid or that the winner can be held largely responsible for
differences in those data and poat-award test results. Therefore,
some guidelines as to the application of LCC are:

l. LCC cannot be applied to award of contracts whose
end products are development reports or designs.
It should not be applied to award of contracts

MM e e AL it s e vt 1o n

for prototypes.
2., If the equipment is on a Qualified Products List
or is an off-the-shelf item, pre-award testing

should be considered,

3. If the testing and cost measurement period extends
beyond the contract closing and final payment, a

warranty or performance bond of some type is needed.

4. If the equipment is to be used under predictable
operating or ambient conditions, a performance bond

is feasible.

-
-
i
3
k.

5. Tests or data required for pu:poses other than LCC
should be relied on whenever possible for LCC purposes,

so as to reduce the incremental cost of LCC analysis.

These guidelines should not be construed as suggesting that
LCC concepts should be ignored during the development and design

»} stages of new equipment. LCC considerations should influence

the guidance that the Government furnishes the development and

“
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include LCC. The Government should use LCC in evaluating the re-
sults. However, LCC estimates of the form illustrated in the Cases

in this Casehook cannot be used in award of the development and
design contracts. ‘

»

Prerequisites for including a particular LCC element in pro-
duction contract award criteria are:

1. Ability to forecast the amount of the cost with

reasonable confidence,
2. Ability to verify the cost amount prior to award or to

E hold the contractor responsible for it,

3. Ability to state the method for evaluating the cost

| definitively and with clarity,

4. The economic feasibility of incorporating cost analysis
and associated tests in the procurement, and

5. The elements included should be those in which there

is reasonable expectation of differences in LCC bids or
proposals submitted.

design contractors. Trade-cff analyses by those contractors should
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CASE 1
NON-MAGNETIC DIESEL ENGINES FOR SHIPBOARD USE
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CASE 1

NON-MAGNETIC DIESEL ENGINES FOR SHIPBOARD USE

B S 5 i

This Case is based on 1FB600~105-66-~S, U. S. Navy Purchasing
Office, dated 12 July 1965 with the following amendments:
l. 16 August 1965
2. 23 September 1965
3. 7 October 1965
4., 14 Octoher 1965

1(\:

‘
4
i
q
;
&
&
b
b
4
#

This Case is realistic rather than real. Not all of the LCC

concepts considered in the Case were used in the actual procure-

ment. In addition, wordings, formats, and calculations have been

added to comply with the discounting requirements of DoD Instruc-
While readers who were involved
a

tion 7041.3 (26 February 1969).
in the procurement will find most of the material familiar,
sufficient‘number of changes and additions have been made that
the Case cannot be considered a statement of historical fact.

The salient feature of this Case is the determination and

application of significant operating costs. In addition, it

illustrates the effect on contractor choice from using LCC eval-

uation and indicates the penalty structure for potentially high

‘value LCC elements.

il ov
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EQUIPMENT HISTORY AND DESCRIPTION

Case 1
Page 2

From 1966 through 1970, 56 MSO-type minesweepers are sched-

uled for modernization, overhaul, and major repair.

A part of

that modernization and overhaul is the replacement of existing
non-magnetic diesel engines.

There are three models of engines (called "Items" in the

procurement) to be installed in each ship scheduled for modern-

ization.
Item 1 -~
Item 2 -
Item 3 -

600 Brake Horse Power (BHP) at 2000 to
2300 RPM inclusive Non-Magnetic Diesel
Engine, complete with all attached
accessories. Right hand rotation
(clockwise) when viewed from the

engine drive end.

Same as Item 1 except that the engine
is equipped with a front end power

takeoff for a fire pump drive.

Same as Item 1 except that the engine

is naturally aspirated with a continuous

rating of 280 BHP at 1800 RPM to operate

a ship's service generator.

N

AN

Seven ships will differ from the others in the number of

each item on board. The planned installations are:
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case 1 F
Page 3

No. of Engines ]

Hull No, Item 1 Item 2 Item 3 7
421 3 1 2 :
422,425, 440, |
442,443,461 4 1
All Others 5 1 1

The total procurement package includes 19 items and two 3
options. In addition to the items specified above, Item 12 con- §
sists of Item 1 engines purchased for stock, Item 18 is On-Board
Repair Parts for Items 1, 2, and 3, and Item 19 is Stock Repair

Parts for Items 1, 2, and 3. The two options are for repair

parts whiéh may be obtained later under a special specified pro-
cedure. The remaining items (4-11, 13-17) cover drawings, man-
uals, engineering services, etc., which are to be supplied along

with the engines.

The planned accession rate of engines and parts is:

Item 1966 1967 1968 1969 1970 Total
1 32 - 84 84 77 277
2 8 - 24 13 12 57
3 8 - 24 13 12 57
12 2 - 12 12 12 38
18* 8 sets - 19 sets 15 sets 15 sets 57 sets ;
19" 1 lot - 1 lot 1 lot 1 lot 4 lots §

The performance requirements are a modified version of
Military Specification MIL-E-23457A(SHIPS), 4 Jauuary 1965, Type

B. The modified specification is shown in Appendix A.

*
No. of individual parts constituting a set or lot is
specified in Tables 1A and 1B.

eaik oo 8 el kd Sl

SRR 2 R AT




Case 1
Page 4

The diesel engines presently in use are about 15 years old §
and are no longer being manufactured. Critical spare parts have |
had to be procured and manufactured as needed. Special produc-
tion techniques are required because of the sensitivity of ?

assembly and integrated operation of all parts of the engine. %
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TABLE 1A

§ ON_BOARD REPAIR PARTS FOR ITEMS 1 AND 2
%
PART DESCRIPTION QUANTITY

; Cylinder Head Assy 1

: conn, Rod Assy w/Bolts, Nuts & Brgs 2

5 Piston Assy w/Rings, Pin, Bshqgs & Ret%iners 3
Cylinder Liner 3

_H} Piston Rings 1 set*

Bearing Shell - Crankpin *

% Bearing Shell - Main 1l set*

% Exhaust Valve w/Key & Lock 16
Inlet Valve (4 Cycle Only) w/Key & Lock 8
Exhaust Valve Spring 8

é Intake Valve Spring (4 Cycle Only) 8

g Exhaugt Valve Guide 4

§ r;gggke Valve Guide (4 Cycle only) 2

;

% Fuel Injection Nozzle or Spray Tip 1l set*

requirements for one engine.

i

*
NOTE : Quantities expressed in sets are based on

wodabissie WL e o sl
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Case 1 ;
pPage 6 |
’gg
TABLE 1A (Cont'd) :
ON BOARD REPAIR PARTS FOR ITEMS 1 AN% 2 %
PART DESCRIPTION QUANTITY
%
Fuel Injector Needle & Guide (If Used) 1l set¥ :
{ Fuel Injection Pump Assy or Unit Injector 1l get*
Fuel Oil Booster Pump (If Used) 1l set*
Fuel Inj. Pump Plunger & Barrel (If Used) 1 set*
Starting M~tor Assy 1l :
Regulating Governor 1 %
Lube 0Oil Pres. Pump 1l %
Fresh Wate. Pump 1 %
Sea Water Pump 2
| Fuel 0il Supply Pump 2 ;
Turbocharger 1l set* E
Blower (If Used) 1 ;
Lgverspeed Governor 1 é

NOTE : *Quantities expressed in sets are based on requirements
for one engine.




Case 1
Page 7
TABLE 1A (Cont'd)
ON BOARD REPAIR PARTS FOR ITEM 3
PART DESCRIPTION QUANTITY
Conn, Rod Assy w/Bolts, Nuts & brgs 1
Piston Assy w/Rings, Pin, Bshgs & Retainers 1
L_Cylinder Liner 1
Bearing Shell - Main 1
Bearing Shell - Main Thrust "y
|_Exhaust Valve w/Key & Lock 4
Inlet Valve (4 Cycle Only) w/Key & Lock 2
| Exhaust Valve Spring 2
Intake Valve Spring (4 Cvcle Only) 2
Exhaust Valve Guide 1
Intake Valve Guide (4 Cycle Only) A
Fuel Injection Nozzle or Spray Tip 3
Fuel Injector Needle & Guide (If Used) 2
| Fuel Injection Unit Injector (If Used) 3
Fuel Injection Pump Plunger & Barrel (If Used 3
Bearing Shell - Crankpin 3
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TABLE _1C

LIFE CYCLE COST ELEMENTS - CASE 1

Initial i3

Purchase Price - INCLUDED.

Delivery (Transportation) - N.I. All items forwarded to

common delivery point by
contractor.

[EXPRET

Testing - N.I. No difference among bidders expected

'Installation and Start-up - N.I. Included in bid as Items §a
15 and 16 with a design de- o
ficiency clause. . 1

3 Inventory Management - INCLUDED. g
| Training - INCLUDED. P

‘ : {
Operating , ‘ \m}‘
Item Life - INCLUDED. ]

Operating Labor - N.I. No difference from existing condi-
tions expected.

Materials - INCLUDED,
Utilities - N.I.
Training - TNCLUDED.

Preventive Maint., - N.I.

E Corrective Maint. - N.I.
| Inventory: Management - INCLUDED
Requirements - INCLUDED

Final

Dismantling - N.I.

o e T AT, 1T e

Residual Value - N.I.

s - o v

s i A i

N.I. - Not Included.
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Case 1
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LIFE CYCLE COST ELEMENTS

Table 1C (page 12) shows the LCC elements which are included.

MATERIALS This Case provides an example of the use of the
material consumption of a piece of equipment dur-
ing the expected life cycle as a factor in the

contract award. The material consumed is diesel fuel oil. The

wording included in the astual IFB is as follows:

Specific Fuel Consumption as a Factor in Bid Evaluation
1. Computation of Average Specific Fuel Consumption

(a) Average Specific Fuel Consumption (ASFC) will be com-
puted by each bidder for a representative engine of Items 1 and
2 and for a representative engine of Item 3 based upon the follow-
ing operating times and corrected brake-horse powers, and informa-
tion will be supplied by each bidder under Columns 3 and 4:

Column 1 Column 2 Colunn 3 Column 4
Percent of Percent cf Fuel Consumed Fuel Consumred
Operating Corrected (1bs/hr) x Col.1 (1bs/hr) x
Time Rated Brake Items 1 & 2 Col.1l Item 3
Horse Power*

10 33 - 1/3

15 ' 50

30 66 - 2/3

35 83 - 1/3

10 100

TOTAL 100 70%

* .
Loading for Items 1 and 2 shall be at optimum speed for the lowest
fuel consumption.

*
Loading for Item 3 shall be at 1800 RPM.
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Case 1
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(b) The following farmula shall be applied to coimmpute the
average specific fuel consumption for Items 1 and 2.

Formula l(b) ASFC = Total Column 3 =
420 (BHP) (Bidder to £fill in)

(c) .The following formula shall be applied to compute the
average specific fuel consumption for Item 3.

- Formula 1l(c) ASFC - Total Column 4 =
196 (BHP) - (Bidder to f£ill in)

(d) The Average Specific Fuel Consumptions which each
bidder has computed by Formulae 1(b) and l(c) will be used as
a factor in award evaluation under Bid A and Bid B before the
multi-year procurement formula is applied. The meonetary values
of the Average Specific Fuel Consumption Factors w1ll be com-
puted for the respective Items as follows:

Items 1 and 2:

Formula 1(d) - (Average Specific Fuel Consumptlon - O 380)
x $100,000* x 15

Item 3:

Formula l(e) - (Average SpeC1f1c Fuel Consumption - O. 380)
X $80, 000* x 15

The values cbtained from Formulae 1(d) and 1l(e) will be
discounted and added to the unit prices of Items 1 and 2 and Item

3 respectively for bid ewvaluation purposes before appllcatlon of
the multl-year procurement formula.

*
The values of $100,000 and $80,000 per pound per BHP per hour
used here and in Section 3 for annual fuel costs were established by:

a. inspection of minesweeper steaming logs,

b. discussion with appropriate ships personnel,

c. consideration of anticipated scenarios for future
minesweeper deployments, and

d. average purchase cost of diesel fuel.

DRPRe

e g ACA i LA UL



e Sy v

s o0 e e

[

Case 1
Page 15

2, Verification of Average Specific Fuel Consumption

The Average Specific Fuel Consumption of production engines
will be verified during the period of this contract by the test-
ing of 5% of the engines from Items 1 and 2 and 5% of the engines
from Item 3 (minimum of one engine) such engines to be selected
in a random manner by a Government representative from engines,
including accessories, which have been completely manufactured
and upon which tezts in accordance with paragraph 4.3.3 of
MIL-E-23457A(SHIPS, have been completed but which have not been
painted and prepared for delivery. These engines shall be repre-
sentative in every respect, including accessories, of engines
deliver.ble under this contract.

These tests shall be of one-fourth hour duration for each

‘operating horse power indicated above, with sufficient time

interval between each run for stabilization.

Tests shall be conducted at the Contractor's plant at his
expense, utilizing the fuel corresponding to MIL-F-16884 and lu-
bricating oil in accordance with symbol 9250 of MIL-L-9000. Fuel
will have a maximum cetane nunber of 52, and fuel consumption

-shall be corrected for the difference in the high heat value of

+the fuel actually used during the tests and the standard of

© 19,350 BTU/lb. Horse-power shall be corrected to ambient condi-

tions specified in Military Specification MIL-E-23457A(SHIPS).

‘3. Reduction in Price for Failure to Meet Average Specific Fuel

Consumption set forth by Contractor in his bid

In the event that the actual average specific fuel consump-
tion of the test engines representative in all respects, including
accessories, of engines deliverable under Items 1 and 2 and/or
Item 3, respectively, as demonstrated by the results of the engine
tests conducted in accordance with Paragraph 2 above, is greater
than the average specific fuel consumption computed and set forth
by the Contractor in his bid in accordance with Paragraph 1 above
for engines deliverable under Items 1 and 2 and/or Item 3, then
a reduction in the contract price of Items 1 and 2 and/or Item 3
shall be made in accordance with the following formula:

Formula 1(f) (Actual(Test)ASFC " 8id ASFC - 0.010)
x $100,000 x 0.954" x Number of engines
delivered under Items 1 and 2.

*
Present value factor for costs incurred in the first year.
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Formula 1l(g) (Actual(Test)ASFC*- Bid ASFC - 0.010)
X $80,000 x 0.,954" x Number of engines
delivered under Item 3.

By this formula a variance of 0.010 in ASFC is permitted
without reduction in price.

*
See footnote, pg. 15.

{
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ITEM LIFE The purpose of including the item life in a life
cycle costing procurement is to provide the limits

between which costs will be considered.

The expected service life of the ship operating in the deploy-
ment scenarios presently forecast is 30 years. Based on experi-
ence and engineering judgment, it is assumed that a major over-~
haul will be performed after 15 years of operation. It is further
assumed that this major overhaul will include replacement or
equivalent modification and repair of the diesel engines. The
average annual engine use is estimated at 2000 hours. The total
life of the diesel engines being procured is therefore estimated

to be 30,000 operating hours.

Minor overhaul and general refurbishing is planned after
each 4,000 operating hours. However, this is an estimate subject
to later modification. It is hoped that this time period may be
lengthened to 6,000 hours. Since all of the engines submitted
are subject to this overhaul estimate, consideration of time be-

tween overhauls has not been included as an award criterion.

TRAINING Training costs were not included as a life cycle
cost element in the actual procurement. At the
time of case preparation, no known Navy procure-

ments have included training cost. However, the Navy (and the

other Services) have actively been investigating the life cycle
cost aspects of training. On the basis of preliminary work done
to date, the following is included as a preliminary example of

the inclusion of training costs in a procurement.

Al bl
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Case 1 :
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Life Cycle Training Costs in Bid Evaluation and Award. It is
expected that, during the entire ownership period of this equip-
ment by the Navy, training must be provided on a recurring basis
for the operation, maintenance and management of this equipment.
The costs incurred by the Government to provide this training

will be considered, evaluated, and used in the determination of
the contract award.

Training requirements are divided into three categories -~

initial training, training equipment (materials and installation),
and recurring training.

o RS 3l ekl b e Al Ll i Sy

All materials (equipments, manuals, training aids, texts, b
guides, etc.) required to be furnished by the contractor for P
training purposes are in addition to the Items specified in the
bid descriptions and specifications.

All training equipments and materials, aids, instructors,
and other personnel are to be supplied in accordance with NAVSHIPS
0900-032-6010/NAVPERS93904 unless specifically changed by this
contract or subsequent amendments to this contract.

el s

Lo

All data and prices set forth under the following sections
become a part of this contract and all materials and services

specified will be delivered and performed at the designated
prices.

il o.

A. The Life Cycle 7raining Cost to be used as a basis for
evaluation and award will be

the contractor and installed or used at desig-
nated Navy Training Schools

I"CC':[‘R - A’I‘R * ITR ¥ RTR ;
where ; E
LCCTR‘= Life Cycle Training Cost § %
3
% :

ATR = Cost of equipments and materials furnished by %

ITR = Initial costs of training selected Navy personnel

and employees who will then be used as a training
cadre

9 o ot e 0

R = Recurring training costs expected to be incurred i
TR . . . 3
over the estimated equipment life . :

i 3
o




Equipments and Materials will consist of
l. Fully operational units of Bid Item 1.
2. Fully operational units of Bid Item 3.

3. Units of Bid Items 1 and 3 with appropriate cut-
aways to illustrate proper operation and mainte-
nance,

4. Models, enlargements, and test equipment appro-
priate to the course of instruction to be supplied

by the contractor.

5. Installation and pre-instruction testing for items
1 through 4, above.

Initial Training Costs will consist of all costs in-
curred by the government in the training of an adequate
cadre of professional and maintenance personnel who will
then become the instructors for recurrent training. The
initial training will be conducted by the contractor at
his plant unless specified otherwise in this contract.
The costs to be considered include.

1. Student pay, per diem, and allowances.

2, Student travel.

3. All costs charged to the government by the con-
tractor in the performance of the initial training
prescribed in this contract.

Recurring Training Costs are those costs incurred by

the government in the training of p